mater. Specimens were flushed with tap water to remove blood clots within the sinus. The sinus with adjacent dura was fixed on a Styrofoam plate and placed on an observational stand. All the bridging veins emptying into the sinus were ligated, and a continuous flow of saline in a physiological direction was achieved by connecting an irrigation system to the frontal end of the sinus. Thereafter, rigid endoscopes with different diameters (2.7-4.5 mm) and optics (0 and 30˚) were inserted into the lumen of the sinus from its frontal end. The endoscopes were attached to a video system and a digital camera, thus allowing documentation of the examination.
Afterward, the sinuses were dissected according to standard anatomical methods, allowing for a comparison of endoscopic and anatomical explorations.
Results
There were 432 chordae willisii in 25 examined sinuses, with a mean of 17.2 chordae per sinus. The greatest number of intraluminal structures in a sinus was 25, and the lowest was 11. Three basic forms of chordae willisii were distinguished according to the classification system proposed by Schmutz:
18 1) cordlike (trabecular); 2) longitudinal (lamellar or laminar); and 3) valvelike (mixed or valvular). Complete data on the presence of the particular forms of the chordae are shown in Table 1 .
The valvelike chordae willisii represented the most common and numerous form; it was present in all examined sinuses and made up as many as 195 (45.1%) of all chordae willisii found in the sinuses. This type is closely related to the venous openings and covers approximately 50% of the openings of the superior cerebral veins ( Table  2) . The veins open in different directions, although openings toward the frontal end with posteriorly located halfmargin valvelike chordae dominated (Fig. 2) .
The second most frequently observed type of chordae willisii was the trabecular chordae, which numbered 130 (30.1%) of the total number of cords in the sinuses. Chordae of this type cross the lumen of the sinus at different angles. They can be found as single-in small groups-or complex networks (Fig. 3) .
Finally, the longitudinal type of chordae willisii was the least frequently occurring and composed 100 (23.1%) of all chordae. Longitudinal chordae are broader than the cordlike type, that is, wider than 1 mm. Their length ranged from 2 to 35 mm in our study. These cords may divide the SSS into two or three separate channels of different diameters (Fig. 4) .
Additionally, we have found cordlike structures in the lumen of cerebral veins ostia that were partially covered by and attached to the free margin of the valvelike chordae willisii. We called this type of chordae "accessory cords," and we counted seven (1.6%) among our specimens. We also noticed that entrances to the venous lacunae were often occupied by networks of accessory cords or were partially covered by peripherally located laminae (Fig. 5) .
Detailed topographical distribution of the different types of chordae willisii in different segments of the SSS are presented in Table 3 .
Discussion
The development of the SSS, in particular that from the anterior dural plexus, was well described by Mall, 9 Markowski, 10 Streeter, 19 and Padget. 14 As described by Padget and Markowski, in its distal portion, the anterior dural plexus forms two channels called "marginal sinuses." These paired vessels then unite to form a single channel.
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The chordae willisii were regarded as functional structures by early anatomists, some of whom termed them "valves." 3 Others asserted that the endothelial projections should be regarded as internal extensions of the wall of the sagittal sinus. Finally, others acknowledged the function of the chordae in preventing blood reflux into the interior of the cerebral veins. 1, 3, 7, 15 Networks of chordae may act as flow-improving and velocity-regulating structures and may protect the sinus from outside compression. 18 The veins from each cortical area join the SSS in a characteristic configuration. The veins arising near the frontal pole are directed posteriorly, in the usual direction of the flow within the sinus, at their junction with the sinus. Veins arising from the posterior portion of the frontal lobe are directed forward as they join the sinus, in a direction opposite that of the flow within the sinus. The terminal ends of the parietal and occipital veins are directed forward and enter the SSS at an angle opposite to the direction of flow. 12, 16 All of these competing directions create an unfavorable physiological angle at the vein orifices. 18 Because of this unfavorable angle, the majority of the vein orifices in the sinus are half covered by valvelike chordae to prevent backflow of blood into the veins and to ensure drainage from the veins to the sinus. This is one of the most characteristic physiological functions of the valvelike chordae willisii in the sinus and explains their shape and frequent location in the SSS. Some researchers assert that chordae willisii in some locations decrease the lumen of the sinus, especially the space-occupying chordae such as the longitudinal type. This decrease in the lumen partially increases flow velocity, which leads to a fall in static pressure at the orifices. At the same time, valvelike cords increase pressure in the veins just before their openings into the sinus. This causes blood to be pumped out of the veins into the sinus to ensure a linear blood flow within the sinus toward the confluence of sinuses. The cords, especially the longitudinal type, protect the sinus wall from compression, thus preventing the sinus from turbulent nonphysiological blood flow. 1, 2, 18 Surgery of the SSS is still challenging neurosurgeons. Parasagittal tumors-especially meningiomas-invasion of the sinus, and traumatic sinus injuries are the main problems in daily neurosurgical practice. Recently, there has been an increasing tendency to introduce safer and more modern techniques in surgery involving the SSS. 4, 5, 17 Stent insertion of the venous sinus for sinus thrombosis and intracranial hypertension and endovascular treatment of vascular malformations of the brain are rapidly developing treatment modalities. 6, 8, 13 The long-term effectiveness of these methods is still undetermined, but preliminary results are encouraging. Intraluminal procedures within the sinuses require a thorough knowledge of the internal structures of the venous sinus.
Despite broad use of endoscopy in modern neurosurgery, endoscopic techniques have not been applied in venous sinus surgery. It is hard to imagine technical possibilities for the endoscopic exploration of the SSS in a living patient.
The presence of intraluminal structures such as arachnoid granulations and chordae willisii are potential pitfalls in the diagnosis of dural sinus pathologies.
Conclusions
Data in this study provided a more accurate view of the interior of the sinus compared with former morphological descriptions. After examining all the specimens, we concluded that the valvelike chordae willisii were the most numerous and functionally the most important of all types of chordae because of their role in the regulation of blood flow. The endoscopic method allowed us to consider the physiological function of the observed structures.
